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mm^] mmm 

s^m^-frs irkm^m^t. mm2rk^^mmt.^M.t(Dmxm^m^-i^^ 2rkm 
^m^t^m^. mmirkmmTt<y':fi5^xj^2rkmm^^yfi,t. em^^mjc 

[it*«2] mmirkmm^y:fi5^xj^2rkmm^y:^it. <}^^f^<ii^m 
mirk'^mm<Dn^ii, mm2rk^^mm(Dm^t, mm2?km^m^(Dmmm:h 
tiziz^i^xms.cDmmiiiti'^m^-^tix^^^^t.^nmt.-t^m^^iKmmoym 

[0001] 

:^mMit. mnmmtt^^nm^- ^ (Dmm.thxmm^nr^mnmm^mmz 
ML, ^L<\t. mmmmmm^^miz'^mx^^mMnm^m:$.<D:i^mmm:iz 

[0 0 0 2] 

TV^-5, ^bT, Z:(Z)S<Z)«^ei&:*® — Oi: LT, Mx.tfPEMFC (Proton 
Exchange Membrane Fuel Cell) i: I3&|^$ tl-S^^-T >5^^J^MTO«?fi (JS^ 

[0 0 0 3] 
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#2000— 



1 5 5 6 1 9 



mm p E MMM^Mii. mmm^r^ ^ s ;i/ ^mmm v t^mM(D ^.^y^ 
tLxm^^tix\i^^o tatB#-fe;i/ii. yi^mm^^^m^^r J -Y^m±^•^\y~ 
^ tmM^^^^^-^^:^'j- iKomizME A ( Membrane Elec 

trode Assembly ) tW^m^tl^m ■ 5:^ LT V^-5 

[0 0 0 4] 

^ (7) <fc ^ ^ p E MMTO«?fi ti, tffiBM E A(Dmmv^mx7i^m-( yt yti^r 

5x:mm(Dummmici5\,^xm^^^i^t=.mjj^mt>m^ti^(Dx$>v. miom, 
mmmmm e> sgis n - h & ^rr l t « ^ - ^ mm-t ^^oiz mmmm ^ 

[0 0 0 5] 

mm^m^(Dmummizmn-t^r^i^(D'^mmmf}^m\i^'^nx\^^^. m:^\t. ^ 
S4ff^^5, 6 0 5, 7 7 o#^i^ic«, tsiBi^ai^si: bT, mmmm^'^m 

rk}^mw.t>^'^t^:r.-^^mmhxmm-t^2^k^mmm}i^m^t=.'^mmmt>^m 

[0 0 0 6] 

iz2i[k^ii^mm^mm^ii^mmyi<y^tmmmiLizm^^nx\^^^o z.(Df=.)^ 
. z.ir^^(omn-i^y^^nw}=^~-^\z2;:^)mmMW}'^^^^\z\t. 2o(Z)«i&^ 

\zun\^xm^^n^^mT^mm\zmw-r ^r=.^\z\t. saiB2o(Z)«t[f^-^oiii 
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1 5 5 6 1 9 



[0 0 0 7] 
[0 0 0 8] 

mm 1 ^kmm:ii<y:^^^xj^2i!kmm^y'^it. mmmi)mmizmm^nr=.^-<D 

[0 0 0 9] 

icj:»; i^kmn7i<y^^^v^2rkmm^y^i>^m^<Dm-m^mxmm^n. i 
Wi^mx^xwcmv. 2^km^m^\z^ ^)^%t.m^m\.xwim-t^. 

[0 0 10] 
[0011] 
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[0 0 12] 

, irk^$Sfmt.lyXit. M>!K*feli^@,^,(^><£V\L LC (Long Life Coolant) 
[0 0 13] 

mx$>^. 

[0014] 

(FC) l-fy'^^nm^-^ (EVM) 2CD«2ii: LT#^«$tlfeTO«?fiSi&* 

LTVN^„ ^(Dmnmm^mmt. mmmnmm (fo i(Z):;!7y-F 
M(c^^ mm) ^^.m-t^^m.^.m^3 ^(dw^^^ ii^m^x\,^s. t. 
it, mmmnmm (fo icory- KM{C7fc^;!/;^$:«$&-t-57K^;?j*x#fc*&m 

5 5:^ix.TV^S„ 

[0015] 

tfjSHramMl ©^^^^^3 {C«, ±M*^e)TM^[Bl*^oTM#^3 A 
, XT7'f;i/^3B, jgj^^ (S/C) 3C, -r>^f-^^-^ (INTCLR) 
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[0 0 16] 

t«f3»4«?aitt> mtfrnmrnmrnm (dc/do e^iftbxAvv^v us 
^zj^mm^-^if h (PDu) 8iz^m-t^^oizm^m^^tix\^^^o ^lt, 

[0 0 17] 

(ME A) c 6^^^j2</vrmm^m^x\>^^o :i(Dm'nmm^i^ 

C 6li, ;?Ki^-r>r>x^^C 7®>t®fC:?!jy- KM«MM^JSC 8 i3 J:t)f^*:;^J£ 

^MC 1 0 J3J;t>*;^;?>fi£^MC 1 1 AW;?C«M $tlT«^$tlT V^S„ -^LX. 
laiBTy - Fffl(I-fe7N°l/-^C4 ©i5^®{RiItC«, ^^SP^^SPlS&C 1 2 ;^)^?^^$ tlT Vn 

[0 0 18] 

{Cj;oTlufB^=rTM^-:5? 2, IgSmn^:/ h 8 , 3 CcDM^- ^Jf 3 E ^ 



5 



2001-3013643 



#2000—155619 



[0019] 

trffH 1 ^kmm^^ 1 2 li, 1 r^#]g3if >y 1 1 7b^^mmM i <o'^mmm,^c 
1 2, irxm^mmi 5 $::fM.T ir^M;^/}<>>^i i icm-s irk^mm<Dmmm 

LT«^$tlTV^S. 1 r^^X^^ 1 5 i: 17^M3^/}<>^1 1 t<Dm 

7;^)^p,^lI^■r5A>f/^°^^^ss&l 2 Aj&U7i?cj^x^iii 5 i:^tfe^^J^c|g^■j■e)tlTv^s 

0 IfrfH-t^-^x^ h/i;i/:/i 7 tt, 8 5X:tcSg^$tiTfe V 
, ir^?^S|i?KcD2a^*^'>;&< iit; 7 5x:7|cpT'iiir^M«3K>:/i liiir^i^x 

[0 0 2 0] 

^mij^^^m-r^mm^i 2Bfy^mMA^j'^:^m^i 2At.mmzn»^nx^^ 
s, ^bT, zL<Dmm^i 2Bizit. irk^m^^i 2^izmii!,'r^^m^yi-y 

[0 0 2 1] 

mmA^j^^m,^ 1 2 A^^z^mm^ i 2 b ^^ti 1 r^^c^i^g^Li^ 1 2 it. mm 
i^xm^mmi 5 ni^izmmmm^^y ^ I 0f^^cItxw$tlTv^s. i^km^m 
^1 5itmMmmi<Dj5:mizmm^nxt5<'). ^ti{c#7Siv>. iifia 1 

1 2^i1f{^:S7b^m^>fb^nTv^s. ^Lx. ^(Dmmit-^nt^irkmmm^i 2 

^it:^y^yu7.mm. ^^mmm^jii^<Dmmumiz^i)m^^nx\^^^o 
mmmmmM^m±-t^±x. irk'^mmtLxit. mmmt)^^<mw^nr=.m 

7K^;tliLLC (Long Life Coolant) tl-S 1/ > U H 
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[0 0 2 2] 

-^-^3D, 2^km^m^i 6 S!/^LT2r^^^/K>yl 3izm^2rk'^mm. 

mm^y-^i s t irkm^m^i 5i:®ra®s^i^jb^^:$^n^LTt«fH-r>^-^- 
^ 3D t. 2 }:km^mm 1 6 t.(Dm(Dmmz^^t^2^k'^mm(om2mm^^i 

4B$:^XTVNS. ^LT, z:(Z)^2M3g§S{^ 1 4 B (Cli, tufB|gi&n- h 8 
[0 0 2 3] 

BufH 1 r^f^3c^^ 1 5 It. 2?kmmm^i 4<DmimMmmi 4A^mm-t^ 
2i!k^mmiz^-DX i^k^mm^i 2 ^mmt^ irk'^mm^'^mt^m'^^<D 

^'^^<Dm^m^v$>v. 2rkmmm,^i 4 -^mm-t^ 2rki^mm^^nm.tr=. 

[0 0 2 4] 

3 It, IlI«ffi2 0A, 2 0 Afy^nmizmn^tlt=.^-(D:iiy:fmm'^-'^ 2 0(D 

nmizmmmm-^mizm^^nx\^^^. ^f^t>^, immmmy-:/! kdj^^p 
y^\ 1 At'^in^y^Mm'^-^ 2 0(Z);7Mic@^$n, ixk^n-^^^yrf \ 1 o-f 
y^=y \i'Qif^--no^mmm2Q K\z^m-^t\.x\^^. nmz, 2rk^mTi<yzf 

m^y:fi 3(D>r 1 3 B*^ft6:^(Z)iii^ift2 0 A^cg?M$tlTv^^„ 

[0 0 2 5] 

afffHii^#^3K>y 1 iti^iffm^n^iikmm^mi2it, mnmmi 

Mmm^mc 1 2}c j:-5£biJ^^*^:A:^v^fe^?), i^k%Uy^yzr I icdS^ap 
1 iC(Z)i^sii, 2rkmm^y^ i. 3(d^aoi 3 ccDp^^^vm^i^^ <m& 
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$tiTv\s„ ^tjt^iz. irxWM^y:f I 1(Z)^^api iC(D\f3mt. m^itz 

9 mmtC^^^tl, 2ri^^]g*r>y 1 3<Z)g^AP 1 3 C^f^Sli, Mx.«2 7m 
[0 0 2 6] 

mmi^kmrn^ii^y^ 1 i(D^y^^ 1 1 04® (a) ic^-t<i:e){c6t{c 
gg«T'«^$ti, mm2rkmm:ii<y^i s(D^y^^ 1 sBit. m^cD (b) tc 

^ 1 1 B(©a:@li, 2 7ik#S3J<>:/l 3(7)7*Jcgg«(Z)-f 1 s Bc^a^j: y 

<|g^$nTv^■5o "b^^^c, ir^^c^j^iK^^i 1 <D>r>^^ 1 1 B^itg 

tt, M^li4 5 mmlClg^Sn, 2 i^^t^JK^:;'" 1 3 (D-f 1 1 B 

, 5 3 mm^C|g^^tlTV^-5o 

[0 0 2 7] 

tfffH3K>>^M^-^ 2 Oli. MrL- h 8 {c J: Ulgl&7b^M^$ti-5]Sffi« 
fHir^#mjK>:/i 1 ^J:t>*2 7^#]^3K>y 1 3(^^BS(7)SS»Jtii. i ^>:?^ip?K 

$:5^-tifc^J3 J: XSm^. 1 1 ?*C^3cM#l 1 5 <D^3^ 

ir^MSS^i?&l 2(Z>#'ffii:, 2r^?^£|IM(D^^»$:5tt-|t^33i;t>'^ 
2r^^^^^l 6(Z)^5^m^^^*©2r^#]^Ml 4cD#ffii:{C^&DT|g^ 

[0 0 2 8] 

■t?^43t>, :i<>:/|gi6^-^5f 2 O^ia^m^-^^^MT'S)';, 2 7^^x^1116 

1 r^l^xSlli 1 5 (DAPiilo 1 r>c?^^P?S<7)iaSi:mp{ai® 1 

(M;ilii or) i:7^-5J;e)fcir^M3^7K>>^l l ®gS»*'^Sg^ 

^ 1 5 (^AP{B!I<Z) 1 ??C?^£P?g(^MS*^ 8 5 °C, 1 ?^^5Sm^ 1 5 (^ffiPMcD 1 7^ 

?^^|iM(^)?a;g*^7 5t:. 2^kM(^^^\ 6®APM(^2r^?^£PM(^iaig*w or 

, 2 7»)c^#|l 6<Z)mP{i<7)2r^?^£gMa)?ait*^6 OTC^:&S<fce){C. ffffS 1 
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CO 0 3 0] 

:/l 7*Ur^|^55g|#|l 5(7)ffiP{l!l(Z)?^l^$:g0D^fe«?), 1 i5?C7^SP?lSlj:, 1 ^>C# 
^^>:/l 1 7b^e>ra«Ml ®?$-^P?£^S&C 1 2, A-f yN'^^g^g&l 2 A, -9--^ 

1 5 $:ii[iiLT«-t--5 1 rk^mit. mMmm i (d?^jii?ks?l!^c i 2 §: 
mm-t^mmx^mvxmrkum±^-t^:r.iiiz^ij. mmnmi ^mm-t^o 

WLOWLmfS^'pr^^^ttL^. l?^?^S|JMliM^raT'8 5r'f^ifi^T'MM±#t--5c 
[0 0 3 1] 

r^^3^^#ii 5®mpM®M&ig<7^i?), ir^#«5K>yii 

*^^»:f«?fii(D?^ig?KSS^C 1 2, I7^^3^^#|i 5, ^-^y.9vVA)\^^ 

r^^xiifi 1 5 ^mi^Lxmm-t^ i i (D'ii^mmm.^c i 

2 $:ilig-r-5iii^T'MbTra«Ml $:?^SPL, l^km^m^l 5CJ; U 27^ 

Mssss&i 4(D2i!k'^mmtm^mLxmm^^. zolx irk'ii^wm<Dumit 
mx7 5x:mmizmw^ti^o 
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[0 0 3 2] 

^#11 5fcj;0V>^-^-^3 D^rMiML, iS^-D. ^ 2 M^^TlS^ 1 4 B (D^^f 

n^syi" 1 ^bT> ^<D2^k'^nmt. i^^m^mmi ^x i 
^kmn^^i 2(Di^knmwLt.m^m\^x\^m\^. -r>^-^'-^3 D$:MiM-r 

nni.xm.m^^t.mz.. 2^km^^mi 6T'^^fM*feiimi&?^sii-7T> i 9 
(Dmm\z^'^}^%iim^m\^xWim-r^. ^c)Lt, 2^k'^^nm.(Di^m\%. 2r^ 

J^xm^l 6<Z)APWT'7 0°C^;g{C^|#$tl, 2?^f^xM#|l Q<D^umXQ 

orsstc^ii^^tiSo 

[0 0 3 3] 

^-^ 2 0<Z)f^^ft$:M-r-Si:^^e»ffi#^M^^C<^: U, . 2r:???^5P?gT'?^SP$ti;t 
[0 0 3 4] 

^fe. »«?fil(03fi^{Cir^^5^M^l 5;b^@Hg$tlS-i:{CcfcU, 1?^# 

:g?^s^i 2<D^^^&:R}6^M^'ffc$4^Tv^s„ zcDf^fy. mnmmi ^'^mtr^itm 
mmmizum±^i^x^(Dmn.mm^mmit-t^^iiifj^x^^o 

[0 0 3 5] 

$ejjc, -mmmm(Dmnnm^m:^(D'ii^mmmizi5\^^xi>t. /w^xg^^^i 

2 AfejitjfjaiiS&i 2 B$:-g-ti*ir^M]S?^uS&i 2tiU7ty(Dmmi^m^^m:M:<DU 
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[0 0 3 6] 

ikmmwi^^mmt^o -eur, i^k^^is^mit. mfmm^'^mvxmmv. i 
^km^m^iz^i) z^k^mmtLm^mLxmrn-r^o zrk'^mmt, im 
m^m^izj:i) irk'^mmtm^mvx^mi.. z^km^m^iz^^j^^tm^ 
mLxmrn-t^o 3e)LT, z^k'ii^mmti^'^m^n. ::.(D2rk'^mmiz^^x i 
i^k'^mwLfj'^'^m^ti. ^(Di^k'^mmiz^^xmMmmti^'^n-^n^o t^^^r, 
^mm(DmMmm^mm(D'^mmmizj:t\.it. #-(^)3i<>^igg&^-^(Df^i&$: 
mm-r^n^^omm^^mmizj: 2^k'^mmx'^m^tir=.i^k'^mmizjz^x 
mMmm^mummiz'i^m-t^:it.tf^«smt.f^^. 

[0 0 3 7] 

^fc, i^k'ii^mm^mm^^^ i^kmrn^y^^^zj^zm'^mm^mn-^'tt^ 
2^kmm^y:/(D^s.<Dmmi:tt)K (}^-fjt<t^i^k'Mm<Dn^ti. zrk'ii^mm 
co#i4h, 2rkm^m^<Dmmmi3inzmi^xn&^tix\>^^m'^. mmmm^ 
m^mmizmw-t <5 ^ ^ t)^-^m ttjtSo 

[01] 

^^m<D-'^mmmAzm^mmnm^mM(D'^mmm<Dm^m^mx^^. 

[02] 

EI 1 izm^nr=.mnmm(DiEjimm^^^m^mmmx^^o 

[03] 
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[04] 
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: ^nm'E-it (E VM) 
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: Igi&n- h (PDU) 
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: 2rkmm^^y^ 
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: ir^^s^m^ 
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mm 

nnm (d ^^^m-^mizmm^nr^i^kmm^ (12) ti. 2^)(.mm-^^yzf ( 
13) \z^^) 2^k}^nwLtmn-^n^2^kmn^ (14) t.. i^K^^nwrn^^k 

xm^m^-^^2Jkm^m^ ds) t^m^x\>^^. ^ux, ir^#s^>:/ 

>>^igt&^-^ (2 0) cDMtI^cIaeMnrtg^cg^^$tLTv^s„ 
[^#^111] 0 1 
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